An enzymatic technique to facilitate air separation of the stroma-Descemet's membrane junction.
To describe an enzymatic technique that facilitates air separation of Descemet's membrane from the corneal stroma. Fresh human corneoscleral tissue was mounted on an artificial anterior chamber. In a control group, air was injected into the stroma. A second group received a stromal injection of 2.5 mg/mL collagenase type 2 in balanced salt solution that was left in the stroma for 1 hour and 15 minutes. A third group received an injection of 2.5 mg/mL collagenase type 2 in balanced salt solution followed 1 hour and 15 minutes later by an injection of air into the stroma. All injections were performed with a 27-gauge needle into the deep stroma without penetrating Descemet's membrane. Anterior segment optical coherence tomography (AS-OCT), histologic examination, and electron microscopy of the junction between the stroma and Descemet's membrane were performed. The trypan blue exclusion and TUNEL assays were used to study endothelial cell viability after collagenase incubation. Injection of air or collagenase into the deep corneal stroma did not result in a reproducible separation of the stroma-Descemet's junction. In contrast, the stroma was easily and reproducibly separated from Descemet's membrane with a combination of intrastromal collagenase and air injection. The separation was confirmed by using light and electron microscopy. The cleavage plane seemed to be located between the junction of the posterior stroma and the anterior banded layer of Descemet's membrane. Trypan blue staining demonstrated the viability of endothelial cells after collagenase incubation. TUNEL assay confirmed excellent viability after collagenase+air separation. This technique facilitates the separation of Descemet's membrane from the stroma without affecting endothelial cell viability.